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(71) We, HOECHST AKTEEN- 
GESELLSCHAFT, a German Body Corpor- 
ate of 6230 Frankfurt/Main 80, Germany, 
do hereby dedare the invention for whidi 
5 we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particulariy described in 
and by the following statement: — 

The present inventicm rdates to coating 
.10 compositions* particularly compositions for 
application to metal substrates to provide a 
protective cxating thereon. 

When applying coatings based on fluorine^ 
containing vinyl polymers to provide protec- 
ts tive . coatings having a good resistance to 
diemical attack difficulties arise in r^ard to 
the adhesion of the coating to the substrate, 
according to the coatiiog material used. For 
example, particular difficuldes may arise in 
20 applying pol3rvinylidene fluoride dispersion 
coatings to various metal substrates in such 
a manner that the coatings adhm satis- 
factorily. 

It has been proposed to produce adherent 
25 coatings from polymerisation products of 
vinylidene fluoride (CH2=CF2) in combina- 
tion with suitable synthetic resins containing 
polar groups, e.g. homopolymers and copoly- 
mers of various acrylic monomers, polyvinyl 
30 esters, polyvinyl dioxalanes, polyetiners, poly- 
ketones, poljramides as weU as hardenable synr 



thetic resins, such as polyesters, alkyd resins 
and similar products. 

In existing processes, it is often necessary 
to apply an adheaon-promoting agent to the 35 
substrate prior to the applicati(m of poly- 
vinylidene fluoride in order to ensure satis- 
factory adhesion of rfie polyvinyldene coating 
to the base. The adhesion-pwomoting agent is 
however generally limited to those resins 40 
whidi do not lose their adhesion-promoting 
properdes when stoved several times, for 
example epoxy le^ns. 

According to anodier proposal, mixtures 
of pdyesters and polyvinylideoie fluoride can 45 
be apj^ed to metal substrates. However, this 
technique is confined to the whirl sinter pro- 

Moreover,, known coatings often eadiibit 
different aidhesion prc^^erties on different 50 
metal substrates. Thus> it is often necessary 
to prepare coating compositions having a 
specific f onnulation for each metal in order to 
obtain sadsfaaoiy pr(^>erties, particularly 
adhesion values. 55 

It is an object of the present invention 
to provide a new and advantageous coating 
composition for the preparation of protecdve 
coatings. 

Thus according to one feature of the 60 
present invention we provide coating compo- 
sitions comprising: — 
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A) a ihennosetting polyester resin derivoi 
at least in part from at least cme pol3iiydnc 
alcohol, the hydroxyl group content of wtddi 
is consdtated by at least 80% of pdmaiy 

5 hydrojyl groups, and from at least one aro- 
matic polycarboxylic acid and at least one 
aliphatic polycarboxylic add; 

B) a diennosetdng acrylate resin; and 

C) a homopolymer and/or a copolymer 
10 of a vinyl moncHner containii^ up to two 

fluorine atoms. 

Upon application of ihe above defined 
coating composition to a substrate, the polar 
groups contained in S5^thetic resins A and 

15 B, react wiTfa the pol3mnyl compound con- 
taining fluorine, for example polyvinylidene 
fluoride, and at the same time an intimate 
link with the substrate is adiieved. Coating 
compositions prepared in accordance with 

20 the present invention have been found to 
have excellent adhesion to difierent metal 
surfaces. If however die polyester resin com- 
ponent A) contains only aromatic or ali- 
phatic pdycarbo^^ic adds britde or soft films 

25 are obtained. 

The polyester resin A) employed in me 
compo^tions according to die piesotit inven- 
tion is preferably one containing free hydroxyl, 
caibmgrl or other reactive groups, e.g. pseudo 

30 isocyanatB or similar groups, suitable for 
doss-lih^ng with thermosetting acrylate 
xesins, for example polyKters with a hydroxyl 
number of at least 20, advantageoody 70 to 
130, and an add number not ^ceeding 50, 

35 preferably 10 to 20. The polyester resin A) 
may be saturated or misaturated- When such 
resins principally contain saturated constit- 
uents, sudi consdtuems arc preferably at least 
trifnncdonal, 'for example at least trihydiic 

40 alcohc^ and/or at least tribaac cajboucylic 
adds. The add consdtaencs of the polyester 
lesins are aliphatic and aromatic polycor- 
boxylic adds, for example o-phthalic acid, 
isophthalic and terephthalic add, pyromelUtic 

45 add, trimellitic add, succinic^ add, adipic 
add, azdic add, sebadc add, didiloposaodnic 
add tetrahydrophthalic add, tetradilomph- 
thalic add, hexadiloroendomeihylene, Tetra- 
hydrophthalic add also maldc add, fumaric 

50 add, and itaconic add. Preferred polyhydric 
alcohol constituents of the polyester resins 
A) indude for example diols and triols, such 
as ethylene ^ycol, diethylene glycol, tri- 
ethylene glycol, l^-propane diol, 1,3-butane 
55 diol, 1,5-pentane diol, 2,2-dimethyi-l,3-pro- 
pane diol, glycerin (but only in minor quan- 
tities), trimethyldethane or propane, cydic 
alcohols such as dimethylolcydohexane and 
mixtures of such alcohols. 
60 The molar ratio of the aromatic and ah- 
phatic polycarboxylic adds in the polyester 
resin A) is conveniendy in the range of 5:1 
to 1:4, advantageously 3:1 to 1:3. The ^co- 
hol groups in the pdyhydric alcc^ol residues 
65 of Ae polyester are advantageously constimted 



by at least 90%, preferably at least 95 A of 
primary alcohol groups. The polyester is 
preferably derived from a polyhydnc alco- 
hol containing exdusivdy pnmary alcohol 
groups. Preferred pseudo - isocyanate com- 70 
ponents for use in the polyester reans mdude 
for example adducts of aromatic isocyanates 
with phenols acetoaoetic ester, malcmates, 
adducts of isocyanates, trimethjdolopropane 
and phenol or a uretdionc group-containing 75 
di-isocyanate derived from 2,4-di-isocyanata- 
toluene and trialkyl or alkylaryl-phosphones. 

Particulady smtable coating agents are 
those with polyest^ resins A) containing at 
least 15% by weigjit, based on the polyester 80 
resin, of an aromatic polycarboxylic^ prefer- 
ably dicarboxylic add. 

Constitiffint A) of the compodtions accord- 
ing to the present invention can be modified 
with the aid of fatty adds or fatty oils, e.g. 85 
in an amount of up to 25% by wd^t (based 
on the total resin). Examples of preferred 
fatty adds indude saturated f atqr adds> sudi 
as caproic add, 2-ethyl hexoic add, pdai^omc 
add, capric add, lauric add, myrstic add 90 
as well as brandied fatty adds, such as iso- 
octanoic add or iso-nonandc add, fatty adds 
produced during the refining of fats and oili^ 
sudi as the so-called *'prev-run fatty adds", 
as well as <yd<^exane monocarbcxylic add. 95 

Examples of preferred thermosettii^ acryl- 
ate resins in the compositions accordii^ to 
the present invention indude honopolymers 
or copolymers of acrylic monomers f orming 
reactive side groups (e.g. hydro^l, epoxide 100 
and/or carbc^l groups^, preferably methylol 
or methjiol ether groups) in the polymer. 
These resins can of course be self-cross- 
imtringj i.e. thenuosettii^ without die addi- 
tion of a hardener, or cross-liiddng with the 105 
aid of an auxiliary agent, i-e. hardenable 
with the aid of a hardener. 

One of the prmdpal coostituaits ot pre- 
fened self-cross-linking acr^ate reans B) are 
N-medi^ol amide grcMq)S confined with 
acrylic or methacryiic add and/or umts of 
maldc, fumaric and/or itaamic add, or ether- 
ification products thereof with alcohols am- 
taming up to 8 C atoms in the alkyl ^^P- ... 
Instead of or in conjunction widi the alkyM 
amide groups, die self-cross-linkn^ resms B) 
may also contain hydroxy alkyi esters of the 
above carboxylic adds wherrin ester groups 
advantageously contain two to ei^rteen, prefo^ 
ably two to four carbon atoms, examples of i-^u 
such compounds induding hydroxy-ethyl, 2- 
or 3-hydroxy-propyl and 4-hydn)aqr-buiyl 
esters, sudi as hydroxy-ethyl acrylate or mdh- 
acrylate, 2-hydroxy-propyl acrylate or meth- 
acrylate and 4-hydroxy-butyl acrylate or 125 
xnethacsylate and the mono-esters or diesters 
of the above dicarboxylic adds with poly^ 
hydric alcohols preferably with vidnal OH 
groups. However, the first mentioned type <rf 
sdf-cross-liiiking system with the alkylol 13U 
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amide groups is generally more suitable for 
die sdf-cross-linking xesins since it produces 
the optimum properties and facilitates the 
hardening of these resins. The self-cross-link- 
5 ing acrylate resins and those cross-linking with 
rfie aid of an auxiliary agent preferably also 
contain alkyl esters of acrylic or methacrylic 
acid containing 1 to 18, preferably 1 — 8 car- 
bon atoms in die alkyl residue and^ c^tionally, 

IQ additional polymerisable monomeis, such as 
st3rieDe or similar products. In many cases, 
due to the copolymerisation of free ce, fi-ole- 
finic unsaturated mono and/or polycaiboxylic 
adds or partial esters of these polycarboxylic 

15 adds, the acrylate resins contain free carboxyl 
groups, whereby the add number advantag- 
eously does not exceed 50. 

The self-cross-linking acrylate resins can 
also be cross-linked with the aid of hardeners. 

20 Acrylate xesins cross-linking with the aid 
of an auxiliary agent differ from self-cross- 
linking acrylate resins in that they do not 
gener^y contain alkylol amide groups. Thus, 
an additional agent, preferably an amine 

25 resin, is generally used for hardening. 

The polymer C) employed in the composi- 
tions according to fee present invention is 
derived from a vinyl monomer containing up 
to two fluorine atoms, sudi as 1-fluoroethylene 

30 (polyvinyl fluoride.) and 1,1-difluQroethylene 
(poljrwnyiidene fluoride). The polymer can 
be produced by any convenient polymerisation 
process^ such as suspension or emiilsion poly- 
merisation. The fluorine content of sudi poly- 

35 mer normally amounts to from BO to 60% 
by wd^^ preferably at least 40% by weight 
Constituent C) is conveniently em|doyed in 
the form of a solid, for example a powder. 
The ratio <^ the acrylic xesin constitumt B) 

40 to the polyester xesin constituent A) in tiie 
coating compositicas accoitiing to the inven- 
tion advantageously ranges from S:l to 1:5. 
preferably from 2:1 to 1:2. The ratio of ocm- 
stituents (A+B) to constituent C) is advan- 

45 tageously from 9:1 to 1:9, preferably from 
3:1 to 1:3. According to a preferred embodi- 
ment of the present invention^ the coating 
compositions aconding to the invention con- 
tain 2 to 25, preferably 3 to 20% by wd^t 

50 of constituent A, 2 to 25, preferably 3 to 20% 
by weight of constiment B) and 1 to 65, 
preferably 8 to 50% by weight of constituent 
C (all based on ^e solid resin). The total 
content of the three binders should preferably 

55 not exceed 60, preferably 50% by wdght 
of tiie coating composition. 

The coating compositions according to the 
present invention can, if desired, also contain 
additional resins, for example resins which, 

60 upon hardening, form eliastic Alms or have 
a cross-linking dffect, it being understood that 
such resins should not have any adverse effect 
on the properties of the coating, e.g. as 
regards to colour or weather resistance. For 

65 example, an addition of amine resins with 



methylol or methyiol ether groups, as a cross- 
linking constituent, may be appropriate in 
some cases, particularly v^^en using thermo- 
setting acrylate resins which are cross-linkable 
with the aid of an auxiliary agent. Exanq)les 70 
of such amine resins indude urca-f oimaldehyde 
resins, benzoguanamine-formaldehyde resin, as 
well as their etherification products, preferred 
resins being mdamine^formaldehyde resins, 
particularly hexamethoxymethyl mdamine. 75 

In view of the low solubility oi constit- 
uent Q the coating composition according to 
the invention is convenientiy prepared in the 
form of a dispersion in polar organic solvents 
of hig^ boiling point e.g. 150 to 300°C., such 80 
as dimethyl phthalate, the monomethyl-, 
-ethyl-, -butyl ether of ethylene glycol or thdr 
acetic esters, diethylene glycd-monoethyl- 
butyl ether, propylene glycd carbonate, buty- 
rolactone and cUacetone alcohol. In order to 85 
control tiie viscosity of the compositions, tiiese 
solvents can be blended with for example, 
a small proportion of solvents of low boiling 
point whidi can be p>olar such as methyl 
ethyl ketone, methyl-isobutyl ketone, acetone 90 
or toluene, or with mixtures of aliphatic and 
aromatic hydrocarbons^ having a boiling point 
ranging frcnn 150 to 220® C (known under the 
trademark "Solvesso"). The advantage of a 
higher boiling point for the. soibrent is that 95 
it enables the solvent to remain in the coating 
dmii^ stoving until a homogeneous film has 
formed.- 

According to a furdier feature of the pres- 
ent invention we provide a method of pxovid- iqq 
ing a substrate witii a coating which com- 
prises applying a coating composition as here- * 
iid>efore d^ned to the stirface of a substrate 
and siSisequentiy amng die applied compo-^ 
sition to fonn a coating on the substrate. ^05* 

The coating agra^ can be applied to the 
substrate in conventional maimer, for example 
by spraying, dipping, flooding, bru^ng, rol- 
ling or powder coating. 

The coating composition according to the no 
invention may, if desired, contain conven- 
tional additives, such as dyestuffs, pigments, 
fillers, plastidzers, stabilisers, wetting agents, 
dispersion agents, anti-settiing agents and flow 
agents e.g. in the usual quantities. i|5 

The use of dyestuffs and pigments is par- 
ticularly appropriate if the coating composi- 
tion according to the invention is to be used 
as a varnish. In this case, the ratio of binder 
(solids) to the total quantity of pigment 120 
advantageously ranges from 8:1 to 1:1, prefer- 
ably from 5:1 to 3rl. Suitable dyestuffs or 
pigments are diose capable of standing the 
heating conditions during curing of the coat- 
ing con^)ositions without any adverse effects, 125 
for example titanium dioxide, graphite, zinc 
chromate, strontium diromate, chromium 
oxide, zinc sulphide, mckel titanium ydlow, 
chrome titanium ydlow, cadmium ydlow, cad- 
mium red, ultra-marine blue, iron oxide red, 130 
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iron oxide black, jAiiialocyanine complexes 
and naphdw^ red. The dyestoff s can be organic 
or iiK)rganic , ^ . ^ 

Fillers which may be employed m. the 
5 compositions indude for example talc, mica, 
china day, quartz powder, barium sulfate, 
asbestos powder and ground date. OMivenient 
■ anti-setduig agents indude for example findy 
dispersed silidc add, bentonite and colloidal 

10 sflicates. _ 

The coating compositions appliea to tne 
substrate can be solidified or hardened at higji 
temperature, preferably above 130**C in cer- 
tain cases up to BSO^C, the stoving period 

15 being prindpally dependent on various fac- 
tors sudi as temperaturcj type of base, stove 
dimensions, as well as composition of the coat- 
ing compositions or solvents. 

Substrates to whidi the coating composi- 

20 rions according to the invention may be 
applied indude for example earthenware, 
ceramics, glass, plastics, but preferably metal, 
such as iron, zinc, copper, aluminium, steel, 
brass and bronze. The substrates can also 

25 be rendered more adhesive or more redstara: 
to corrosion by means of medianical and/or 
diemical pretreatments. But the c<»ting com- 
positions according to the invention adhere 
most satisfactorily to various metal bases, with- 

30 out any adhesiott-promotmg primer or inter- 
mediate coat. The excellent adhesion of these 
single coat systems corresponds to the values 
GT OA to GT lA according to the test 
qsediicarions of DIN 53 151. In addition, 

35 the coadngs are to fonn, show a hi^ 
gjoss, exodlent resistance to ydlowing, and 
weather lesiscanoe. 

The coating, conapodtions according to the 
inventicm. can be used for the production of 

40 d^ or pigmented coats, particulaziy for the 
inside and oatdde. limng of objects c ommg 
in omtact wiih abrascve media or atmos^iberic 
agents, for donoestic api^iances, ma c hfnCT y, 
vdiide components,^ electrical engineering 

45 components as wdl as for objects exposed to 
heat. 

In view of ifaeir good properties, die coat- 
ing compositions according to the invention 
are emineiMdy suitable for use in single coat- 

50 ing sys^tems preferably continuous coil coating 
methods. These precoated sheets , can subse- 
quently be shaped by means of deep drawing, 
bendii^, profiling or embossing, witiiout 
affecting the remaining properties to any 

55 appredable extent The adhering coating can 
remain as it is, but can also serve as an 
intermediate coat, i.e. as a base for further 
coats, which can consist of the same or 
another standard coating material. 

60 According to a stiD further feature of the 
present invention we provide a process for pre- 
paring a coating composition as herein- 
before described in the form of a dispersion, 
whidi comprises mixing a solution or disper- 

65 sion of components A) and B) or separate 



solutions or dispersions of components A) 
and B) witii component C) in the form of a 
dispersion or a powder. 

The coating compositions according to die 
invention may be produced by mixing con- 70 
stituents A, B and C, constiments A and B . 
bdng convenientiy employed as icsin solu- 
tions in organic solvents, whilst constituent 
C, sudi as pol3rvinylidene fluoride^ conven- 
ientiy employed as a solid, for example in 75 
dispersion, but in most cases as a powder. 
Grinding is preferably particularly thorough, 
beiiig effected for example in a ball mill. - 
Constituents A, B and C and any additives 
sudi as pigments and fillers, including an go 
additional resin, if applicable, can be added 
in any desired order prior to grindii^. For 
examplie, constituent C can be ground or 
dispersed together with constituem A or B 
or both. It is also possible to disperse ccmstit- 85 
uent C in a solution or dispersion of at least 
one of constituents A and B. The amine 
resin, if any, may be added after di^jeidng. 

For a better understanding of the invention 
the following Examples arc given by way of 90 
illustration only. In the Examples the parts 
quoted are parts by weight As far as the 
roller application of Examples 1 to 4 is con^ 
cemed, a solvent mixture A is used consisting 
of 25 parts dimethyl phthalate, 25 parts di- 95 
ethylene glycol monoethyl ether, 25 parts 2- 
ethoxyethyl acetate and 25 parts 3,5,5-tri- 
methylcydohex-2-en-l-oiie. For sprayii^, a 
sdvent mixture B is used consisting of . 10 
parts dimethyl phthalate, 40 parts 3,5,5-tri- 100 
methylcydohex-2-en-l-one, 25 pans metiiyl 
cdiyl ketone, 10 i>arts 2-etfaoxy-ediyl acetate 
and 15 parts butyl acetate. 

Example 1. 

A mixtuie of SOS g polyvinylidene fluoride, 105 
70 g tfaennosetting polyester resin (composed 
of 39.8% parts by wdgjit isophtfaaHc add, 
20-4% parts by wei^t sebadc add, 28.4% 
pans by wd^t, 2,2-dimetiiyi-l^-propane diol 
and 11.4% parts by wdg^t trimethylol pro- 110 
pane) SOS g tiiennosming aciylate scsin 
(composed of 56.7 parts mediacq^c add, 
60.7 parts aciylic add, 308.5 parts K-batoxy- 
methyl metfiacrylamide, 96.5 parts N-batoxy- 
methyl acrylamide, 130.6 parts 4-hydro^i>myl 115 
methacrylate, 87.5 parts 2-hydroxypropyl 
acrylate and 259.5 parts styrene) and 596 g 
of solvent mixture B is applied to a 0.3 to 
OJ mm tliick tin plate by spraying to a . coat 
tiiickness (wet film thidmess) of 50 to 150 120 
microns and cured for 15 minutes at 180** C. 
This results in a colourless, satisfactorily ad-> 
hering and dastic coating. 

Example 2, 

A mixture of 89.4 g polyvinylidene ^uoride, 125 
80 g thermosetting polyester resin (con^^psed 
of 36.4 parts terephthaiic add, 11.1 parts 
ethylene glycol, 16 parts 2A-dimediyl-l,3- 
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propane diol, 13.1 pans trimethylcrf propane, 
8.2 parts pdargonic acid and 15.2 parts 
maleic add anhjrdride) 186 g thermosetting 
acrylate resin (composed of 27.2 parts acrylic 
5 add, 35 parts mediacrylic add, 250.7 parts 
2-hydroxypropyl acrylate, 241 parts 4-hy- 
droxybutyl methacrylate, 219.6 parts butyl 
metfaacrylate and 226.5 parts styrene), 89.4 g 
talc and 555 g solvent mixture A is applied 

10 onto steel sheet by rolling to a wet film thick- 
ness of about 50 to 100 microns and cured 
for 10 minutes at 190° C. The cured coating 
is then covered with an additional 100 micron 
coat consisting of a stoving varnish based 

15 on an alkyd resin modified with the aid of a 
non-dr3mig fatty add and a melanune resin- 
partly edierified with the aid of butanol (mix- 
ture ratio 7:3) by means of spraying and 
cured for 30 minutes at 140^C- This pro- 

20 duces a paint of exqellent adhesion, good 
qmlity surfaoe and good dasddty. 

Example 3. 
A mixture of 187.6 g polyvinylidene fluor- 
ide^. 73 g thermosetting polyester resin (as 

25 defined in Example 2) 60 g themiosetting 
acrylate resin (as defined in Example 1) 57 g 
titanium dioxide, 31 g talc and 591 g of 
solvent mixture A is apf^ied to a base of 
phosjAated steel ^eet by rolling to a wet 

30 film thickness of 50 to 100 micron ai^ 
cured for 6 minutes at 195*'C. The cured 
coating is covered by a further coating agent 
consisting of 185 g polyvinyl fluoride, 85 g 
thermosetting polyester resin as in Exaiiq>le 

35 1, 84 g tfaennosettihg acrylate resin as in 
Example 1, 90 g titanium dioxide and 556 g 
of solvent mixture B by spraying to a wet 
film diiduiess of 50 to 150 microns and 
cured in a stoving-drculating air oven for 

40 2 minutes at 240^C. This produces a satis- 
factorily adhering, ^os^, jdasttc and 
. sion-resistant ooaring OH peifecc adhedon to 
the base. 

Example 4. 

45 A nuxture of 167.4 g poIsnHmyEdene fluor- 
ide, 73.7 g ttermosetting polyester resin (as 
in Example 1) 93.7 g thermosetting acrylate 
resin (as in Example 1) 83^ g titanivm 
dioxide and 582 g of solvent mixture A is 

50 applied to a base of 0.5 to 0.8. mm ihid; 
aluminium ^leet by rolling to a wet film 
thickness of 50 to 100 microns and cured, 
for 3 minutes at 230**C. This produces an 
elastic^ glossy and corrosion-xesistant coating 

55 adhering wdl xo the substrate which can sub- 



sequently be subjected to deep drawing, bend* 
ing or similar processes^ without any adverse 
effect. 

Comparative compositions 

a) A coating composition is prepared as in 60 
Example 4 except that instead of the sped- 
ficd alcohols, 32.1 parts by wei^t of glycer- 
ine are employed. 

b) A coating composition is prepared as in 
Example 4 expect diat Ae polyester resin 65 
is derived exclusively from 56.2 pans by 
weight of isophthalic acid ami 31.9 parts 

by weight of glycerine. 

The coating compoations of the two com- 
parative tests are applied to an aluminium 70 
sheet substrate as in Example 4 and cured. 

Test results of the comparative con^osidons 

1. Extension adhesiveness 

The coated aluminhmi plates produced 
according to Example 4 and using compaxa- 75 
tive compositions a) and b) are treat&d as 
follows: A so-called latdoe cut is made in 
the coating die depth of the cut extending to 
the metal, and the sample \& dien stretdied at 
die cut point. A pressure-sensitive adhesive 80 
strip is then pressed onto the stretched lattice 
cut point and then rapidly removed from the 
sample. If on removing the strip the coating 
adheres to the adhesive strip and not to the 
plate then the adhesion of the coating is poor, 85 

If die coatmg cannot be removed from 
excellent adhesion. 

2. Flexibility 

To ascertain the flexibility the plates coated 
according to Exaxnple 4 are bent by 180** 90 
in such a way that the coating is located on 
the outside (so-called T-bend test). 

3. Themud stability 

To test the thermal stability in each case \ 
diree samples of the coated plates were hard- 95 
med at difierent ten^>eratures and for vary- 
ing periods of timej namdy 3 minutes at 
230** C, 2 minutes at 270^C and 1 mmute 
at 300*'C. By means of diese sccmng omdi- 
tions the conditions necessary for continuoias 100 
coil coating are appr<Hcimatdly repxoduced. 

4. YeHcnmng resistance 

The yeliowing resistance is measoied on 
the same samples as used for die diennal stab- 
ility test. It is determined visually whereby 105 
the following assessment applies: 
No change in the white slmde = excellent 
Slight yellowing = average 

Pronounced yellowing = poor 

The f ollowing Table summarises the results 1 10 
of the comparative tests. 
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TABLE 



Stoving conditions 



Characteristics 



Sample 



3 min./230°C 2 min,/270°C 



1 min./300°C 



Extension 
adhesiveness 


4 

a ( r»nTnr%?lTi Ronl 

b (comparison) 


excellent 
average 
poor 


excellent 
poor 
poor 


excellent 
poor 
poor 


Flexibility 


4 

a (comparison) 
b (comparison) 


excellent 
poor 
poor 


excellent 
poor 
poor 


average 
poor 
poor 


Yellowing 
resistance 


4 

a (coixq>arisoxO 

b (comparison) 


excellent 
average 
poor 


excellent 
poor 
poor 


excellent 
poor 
poor 



The Table diows that the coating ccmir 
positians according to the inventicm at stora^ 
teinperatares of 230 to 300**C letaiin Aar 
5 exceMent flesibility, excenaon adhesivaifiss 
and yeEowing icsistanoe. Thus at sttwong 
tempeiatar^ of 270 and SOO'^C under the 
indicated conditions no yellowing occurs. 
In comparison comparative samples a) the 

10 polyester component of which omtains aro- 
matic and aliphatic carboxylic adds but an 
alcohol comporient with ot^y 66% I>rimary 
hydroxyi groups, after curing at 230 C re- 
vealed a reduction of the extension adhesive- 

15 ness, the ydlowing resistance as wdl as poor 
flexibility. At even higher stoving tempera- 
tures a further deterioration in Aese character- 
istics occurred* 

Samples b) tiie polyester resin components 

20 of \«dudi consisted exchisivdy of an aromatic 
add and glycerine with only 66% primary 
hydroxyi groups, erfiibited poor characteri^a 
even at the stoving temperature of 230*^CI, 
and these are maintained at higjier stoving 

25 temperatures. 

WHAT WE CLAIM IS:— 
1. Coating compositions comprising:— 
A) a thermosettii^ polyester resin derived 
at least in part from at least one polyhydric 

30 alcohol, the hydroxyi group content of which 
is constituted by at least 80% of primary 
hydrtjasyi groups, and from at least one aro- 
matic pdycaiboxylic add and at least one 
aliphatic polycarbaxylic add; 

35 B) a ihermosetting actyiate resin; and 

C) a homopolymer and/or a copolymer of 



a vinyl monomer containing up to two fluorine 

atoms. • J • 1 

2. Compositions as daimed in daim 1 
\dierein the polyester of componmt A) has 
a hydroxy ntmiber of at least 20 and an 
add number of at most 50. 

3. Compositions as daimed in daim 1 
or 2 wherein the polyester of component A) 
has a hydroxy number between 70 and 130. 

4. O»iq>ositic»is as daimed in any of the 
preceding daims wherein the polyester of com- 
ponent A) has an add niraiber of 10 to 20. 

5. Compositions as claimed in any of the 
preceding dainre wherein the polyester of 
component A) contains at least 15% by 
weight (based on the polyester resin) of units 
of an aromatic polycarboxylic add. 

6. Compositions as daimed in daim 5 
wherein the said aromatic polycarboxylic add 
is a dicarboxylic add. 

7. Compositions as daimed in any of flie 
preading daims wherein the molar ratio of 
the aromatic and aliphatic polycarboxylic 
adds in component A) is in the range of 
5:1 to 1:4. 

8. Compositions as daimed in any of 
the preceding daims wherein the molar pro- 
portion of the aromatic to aliphatic polycar- 
boxylic adds in component A) is in the 
range of 3:1 to 1:3. 

9. Compositions as daimed in any of the 
preceding claims wherein the hydroxyi groiq> 
content of the polyester resin A) is consti- 
tuted by at least 90% of primary hydroxy 
groups. 

10. Compositions as daimed in daim 9 



40 



45 



50 



55 



60 



65 



70 
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whereia diie hydroxyl group coatent of the 
polyester componexit A) is oc»isdtuted 1^ at 
least 95% of primary hydroxy groups. 

11. Compositions as claimed in daim 9 
5 or 10 herein die hydroxy! group content 

of polyester component A) is ccmstituted ex- 
dusivdy by primary hydr&xyl groups. 

12. Compositions as daixned in any of the 
preceding daimis v^erein die pdyester of- 

10 component A), contains up to 25% by weight 
(based on component A) of units of a satur- 
ated fatty add. 

13. Compositions as daimed in any of the 
preceding claims wherein component B) 

15 contains monomer units having reactiye side- 
diains. 

14. Compositions as claimed in daim 13 
wherein component B) contains monomer 
units having hydroxy, alkyld, epoxide and/ 

20 or carboxylic groups^ 

15. Compositions as daimed in any of 
the preceding daims wherein component B) 
contains xx^jS-olefinically unsaturated carboxy- 
lic add amide monomer units. 

25 16. Composidons as daimed in any of the 
preceding daims herein component B) 
contains acryl- or metfaacryl allqrlol amide 
monomer units. 

17. Compositions as daimed in claim 16 
30 wherein the aik^d groups of the alkyiol 

amide are ether^ed by an alcohol having 
up to 8 carbon atoms. 

18. Compositions as daimed in any of 
the preceding daims wdierein con^nent B) 

35 contains monomer tmits of at least one 
hydroxyalkyl ester of an crajg-olefinically un- 
saturated carboxylic add with an alcohol con- 
taining 2 to 18 carbon atoms. 

19. Compositions as daimed in daim 18 
40 wherein the alcdiol contains 2 to 4 carbon 

atoms. 

20. Compositions as daimed in daim 18 
or 19 wh«ein the hydroxy-alkyl ester is an 
ester of an acrylic or methaci^dic add. 

45 21. Compositions as daimed in any of 
the preceding daims wherein component B) 
contains monomer units of a partial ester 
of a pol^ydric alcohd with an unsaturated 
carboxylic add. 

50 22. Compositions as claimed in any of the 
preceding daims wherein component B) con- 
tains units of a hjijdroxyalkyl ester of a poly- 
hydric alcohol having vicinal hydroxy groups. 

23. Compositions as daimed in any of 
55 ^e preceding claims wherdn component B) 

contains units of maldc, fumaric and/or 
itaconic add. 

24. Compositions as daimed in any of 
the preceding daims wherein component B) 

60 has an add number of up to 50. 

25. Compositions as daimed in any of 
the preceding claims wherein component B) 
contains monomer units of an alkyl ester 
of acrylic or methacrylic add with an alkanol 

65 having 1 to 18 carbon atoms. 



26. Compositions as claimed in daim 25 
wherein tiie said alkanol contains 1 to 8 car- 
bon atoms. 

27. Compositions as claimed in any of 

the precedii^ daims wherein component B) 70 
contains styrene monomer units. 

28. Compositions as claimed in any of 
the preceding daims wherein component. B) 
is self-cross-linking, or thermosetting in the 
presence of a hardener. 75 

29. Compositions as daimed in any of 
the preceding daims wherein component C) 
comprises polyvinjd fluoride and/or polyvinyl- 
idene fluoride. 

30. Compositions as claimed in any of 80 
the preceding claims wherein component C) 

has a fluorine content from 30 to 60% by 
weight. 

31. Compositions as daimed in claim 30 
wherein component C) has a fluorine content 85 
of at least 40% by weight. 

32. Compositions as daimed in any of 
the preceding daims wherein component C) 
is employed as a solid substance. 

33. Compositions as daimed in daim 32 90 
wherein compK>nent C) is employed as a 
powder. 

34. Compositions as claimed in any of 
the preceding daims wherein die weight ratio 

of components A) and B) to component C) 95 
is in the range of 9:1 to 1:9. 

35. Compositions as daimed in daim 34 
wherein the weight ratio of components A) 
and B) to component C) is in the range of 

3:1 to 1:3. 100 

36. Compositions as daimed in any of 
the preceding daims wherein the weight ratio 
of component A) to component B) is in the 
range of 5:1 to 1:5. 

37. Compositions as daimed in any of 105 
the preceding daims wherein the weight ratio 

of component A) to component B) is in 
the range of 2:1 to 1:2. 

38. Coxiipositions as daimed in any of 

the preceding daims comprising 2 to 25% 110 
by wci^t of component A), 2 to 25% by 
wdght of component B) and 1 to 65% by 
weight of component C), the total weight 
of components A), B) and C) bdng not 
more than 60% by weight of the comp>asition. 1 15 

39. Compositions as daimed in daim 38 
comprising 3 to 20yo by weight of component 
A) 3 to 20% by weight of component B) 
and 8 to 50% by weight of component C), 

the total wei^t of components A), B) and 120 
C) being not more than 50% by wdght of 
the composition. 

40. Compositions as daimed in any of 
the preceding, daims further containing an 
amino resin. 125 

41. Compositions as claimed in daim 40 
wherein the said amino resin is an etfaerified 
amino resin. 

42. Compositions as daimed in daim 40 

or 41 wherein the amino lesin is one capable 130 
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of effecting curing of component B). 

43. Compositions as cinimfti in any of 
claims 40 to 42 \^eiein the amino resin 
is an ureaforaialdehyde resin, a benzoguan- 
amine-f onnaldehyde resin or a melamine- 
f onnaldehyde resin. ^ 

44. Compositions as claimed m any of 
the preceding dairas wherein ihe compoation 
is in the form of a dispersion. 

45. Compositions as dahned in dami 44 
in the form of a dispersion of components 
A), B) and C) in a polar organic solvent 
having a boiling point or boiling range sudi 
that the solvent is retained in the coating 
during its curing for such time until a hraio- 
geneous film is formed. 

46. Compositions as daimed in daim 44 
or 45 wherein the polar organic solvent has 
a boiling, point between 150 and 300*C 

47. Compositions as daimed in claims 
44 to 46 v^^erein the dispersion additionally 
contains a minor amount of a lower-boiling 
solvent or a solvent mixture of aliphatic and 
aromatic hydrocarbons havii^ a boiling point 
in *e range 150 to 220**C. 

48. Compoations as daimed in any of 
die* preceding daims further containing one 
or more dyes, pigments, fillers, plastidzers, 
stabilisers, wetdng agents, diq)ersing agents 
and anti-settling agents or flow-miprwing 



10 



15 



20 



25 



30 



49. Compodtlons as daimed in any of 
the preceding claims wherein the weight ratio 
of the sdids components A), B) and C) to 

35 the total of pigments is 8:1 to 1:1. 

50. Compositicms as daimed in daim 
48 vrtiereitt the said weigjit ratio is 5:1 to 3:1. 

51. A composiliQa as daimed in claims 
1 to 50 sobstantMly as described herein. 

40 52- A conqKisitiQn as daimed in claims 
1 to 50 sabstantiaUy as described beiein with 
reference to die Examples. 

53. A process for preparing a coatmg 
composition as daimed- in any of die pre- 

45 ceding daims in the form of a disp^idon, 
whidi comprises mixing a solntion or disper- 
sion of components A) and B) or separate 
solutions or di^)ersions of componarts A) 
and B) with component C) in Ae form of 

50 a dispersion or a powder. 

54. A process as daimed in daiin 53 
wherein the solution or dispersion of com- 
ponents A) and B) is prepared by mixing 
a solution or dispersion of component A) 

55 with a soludon or dispersion of component 
B). 

55. A process as daimed in daim 53 or 
daim 54 wherdu the said solution of com- 
ponent A) and/or component B) comprises 

60 an organic solvent. 

56. A process as daimed in any of daims 
53 to 55 wherein the mixing is performed 
in a ball mill. 

57. A process as daimed in any of daims 
65 53 to 56 wherein an amino resin is added 



70 



75 



80 



85 



90 



95 



after dispersing the components. 

58. A process as claimed in any of daims 
53 to 57 substantially as described herein. 

59. A process as daimed in daims 53 
to 57 substantially as described herein with 
reference to the Examples. 

60. A coating composition whenever pre- 
pared by a process as daimed in any of 
daims 53 to 59. 

61. A coated article which comprises^ a 
coating derived from a coating compositiott 
as daimed in any of daims 1 to 52. 

62. A method of providing a substrate 
with a protective coating which comprises 
applying a coating compositions as daimed 
in any of daims 1 to 52 to the surface of 
a substrate and subsequendy curing the 
applied composition to form a protective 
coating on the substrate. 

63. A mediod as daimed in daim 62 
wheiein the protective coatii^ is appSded by 
a one-step coating process. 

64. A method as daimed in daim 63 
wherein the protective coating is applied by 
a continuous coil- coatii^ process. 

65. A method as daimed in any of daims 
62 to 64 wherein the curing of the compo- 
sition is effected at a temperature above 
BO^'C. 

66. A method as daimed in any of dauns 
62 to 65 whereitt the curing of the com- 
position is cffecced at a temperance up to 
350''C. ^ , . 

67. A method as daimed in any of dauns 

62 to 66 wherein the resulting coating is 100 
subsequently provided with a further coatmg. 

68. A mediod as daimed in any of daims 
62 to 67 wherein the coating compoation 
is applied to the substrate by graying, dip- 
ping, flooding, brudiing, roUmg or powder 105 
coating. . 

69. A method as daimed m any of damis 
62 to 68 vrfictcin the substrate is rolled in die 
said coating composition in a sc^vent mir - 
tuxe comfHising dimethyl phthalate, diethyiene 110 
^yool monoediyl ether, 2-ethoxyethyl acetate 
and 3,5^-trimediylcydQheK-2-en-l-one. 

70. A mediod as daixhed in any of daims 
62 to 68 wherein the substxate is ^wayed 
with the said coating composition in a sol- 
vent mixture comfMising dimethylphlhalate, 
3^,5-trimeihyl-cydcAex-2-en-l-one meifayi 
ethyl ketone, 2-edioxyeihyl acetate and butjd 
acetate. 

71. A method as daimed in any of daims 120 
62 to 70 wherein the surface of the substrate 

is composed of earthenware ceramics, ^ass,- 
plastics or metal. 

72. A mediod as claimed in claim 71 
wherein the surface of the substrate is com- 
posed of iron, zinc, cc^per, aluminium, seed, 
brass or bronze. 

73. A mediod as daimed in daim 62 
substantially as herein described. 

74. A mediod as daimed in daim 62 130 



115 
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substanmlly as herein described with refer- 
enoe to any of the Examples. 



For the Applicant, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Imperial House, 
15 — 19 Kingsway, 
London, W.C.2. 
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